Approximately 1 in every 76,000 pregnancies develops within a unicornuate uterus with a rudimentary horn. Müllerian uterus anomalies are often asymptomatic, thus, the diagnosis is a challenge, and it is usually made during the gestation or due to its complications, such as uterine rupture, pregnancy-induced hypertension, antepartum, postpartum bleeding and intrauterine growth restriction (IUGR). In order to avoid unnecessary cesarean sections and the risks they involve, the physicians should consider the several approaches and for how long it is feasible to perform labor induction in suspected cases of pregnancy in a unicornuate uterus with a rudimentary horn, despite the rarity of the anomaly. This report describes a case of a unicornuate uterus in which a pregnancy developed in the non-communicating rudimentary horn and the consequences of the delayed diagnosis.
Introduction
Female reproductive tract congenital anomalies may involve the uterus, the cervix, the fallopian tubes, or the vagina. The obstetric and gynecologic health of the woman may be adversely affected, depending on the specific defect. A complex series of events is needed in order for the female reproductive tract to develop normally, and the failure of any part of this process may result in a congenital anomaly.
1
The most common müllerian anomalies affect the uterus. Congenital uterine anomalies are present in 1 to 10% of the unselected population, 2 to 8% of infertile women, and 5 to 30% of women with a history of miscarriage.
2 In 1988, the American Society for Reproductive Medicine classified the congenital uterine anomalies focusing on the major categories of uterine anomalies (►Fig. 1). 3 This classification is divided into seven main categories: hypoplasia and agenesis, unicornuate, didelphys, bicornuate, septate, arcuate, and diethylstilbestrol (DES)-related.
3
Unicornuate uterus constitutes roughly 5% of the constellation of uterine malformations. 2 This abnormality results from a partial or complete failure in the development of one of the paramesonephric ducts. There are four described variations of unicornuate uterus: an isolated unicornuate uterus with no contralateral structure, and three variations with a contralateral rudimentary horn. The rudimentary horn may have a cavity that communicates or is sealed off from the primary uterine cavity.
2
Approximately 1 in every 76,000 pregnancies develops within a unicornuate uterus with a rudimentary horn, with an associated ectopic pregnancy in 83% of these cases.
4,5
When a pregnancy occurs in an obstructed or rudimentary uterine horn, it rarely reaches term. Other obstetrical complications are uterine rupture in 50-80% of the cases, as well as cervical incompetence, pregnancy-induced hypertension, antepartum, intrauterine growth restriction (IUGR) and postpartum bleeding.
5 Thus, the many complications that may affect the woman and the fetus are an indication of the importance of an early diagnosis of müllerian anomalies. The objective of the present study is to report a case of a diagnosis of a woman on the 44th week of gestation with a unicornuate uterus with a non-communicating rudimentary horn and its outcomes.
Case Description
A 22-year-old woman, primigravida, at 44 weeks and 3 days of gestational age according to a previous ultrasound performed on the 18th week of gestation (17 weeks and 3 days), reported she regularly attended the routine prenatal care provided in her hometown's basic health unit. The pregnancy lasted this long due to a misdiagnosis of IUGR at the 40th week of gestation, when the fetal biometry suggested 36 weeks of gestation. The patient was transferred to a tertiary referral hospital reporting reduction of fetal movement and, during the prenatal care, the fetal heart rate was not audible. Upon admission, the patient was clinically asymptomatic and stable, presenting no uterine contractions and no cervical dilatation. The symphysis-fundal height was lower than expected (30 cm) for the date of the gestation, and upon auscultation, the fetal heart rate was inaudible. The patient was submitted to laboratorial and ultrasound exams. The obstetric ultrasonography showed absence of fetal heart rate (fetal death), as well as, size, growth and weight that were abnormal considering the gestational age. Initially, labor induction was attempted. During four days, the patient was submitted to different methods of labor induction. At first, she was administered 25 mcg of vaginal misoprostol every 4 hours, with no results after the 7th dose. After that, she was administered an infusion of sodium chloride 0.9% with 5 UI of oxytocin, followed by increasing concentrations of the same infusion. At that moment, the cervix was still unaltered, despite the onset of contractions. Prostaglandin (misoprostol) was administered a second time, in a double-dose scheme (50 mcg vaginally every 4 hours), with seven doses being administered again. Cervical effacement with no dilatation was observed. As a last attempt, a foley catheter was used, followed by a macro infusion of oxytocin in increasing doses. The interventions were unsuccessful, and the patient underwent a cesarean section. During birth, there was an absence of amniotic fluid, and the birth resulted in a lifeless fetus, which was suggestive of a bicornuate uterus with pregnancy development in the horn that does not communicate with the vagina (►Fig. 2). Intraoperatively, an adherent placenta accreta and a hypotonic uterus were observed, and high doses of intravenous oxytocin as well as methergine had to be administered in the uterine horn.
At the postpartum follow-up, the patient had a good recovery, and at the 13th day after the cesarean section she was submitted to a transvaginal ultrasound. The ultrasonography image suggested two possible diagnoses: a unicornuate uterus with a non-communicating rudimentary horn or a bicornuate uterus. A magnetic resonance imaging (MRI) scan was necessary to clarify the diagnosis. The MRI description showed a double fundus and the body of the uterus; however the right side component was defined as a non-communicating rudimentary horn, corroborating the hypothesis of noncommunicating unicornuate uterus (►Figs. 3 and 4).
Discussion
Pregnancy in a rudimentary uterine horn is rare and often presents poor outcomes. The incidence of pregnancy in a rudimentary uterine horn is of 1/100,000-1/140,000 pregnancies, and most are cases of non-communicating horns.
6 Horn rupture occurs in 80-90% of these pregnancies during the second trimester, and 10% of the pregnancies proceed to term, but only 2% reach fetal survival. Rupture frequently results in massive hemoperitoneum, leading to fetal demise and maternal compromise.
6
A unicornuate uterus with a rudimentary horn is a rare type of müllerian duct malformation that is a consequence of a fusion defect in a malformed duct with its contralateral duct. These ducts can be built-in or not by a fibromuscular band which connects the horns of the ducts. 6 The case described here corresponds to one of the 80-90% of situations in which the horns are non-communicating, in other words, the ducts are not connected to this fibromuscular band. 6 Despite being common among unicornuate uterus, the outcomes of this anomaly described throughout gestation in the case presented here were rare and, at the same time, a sort of alert. Pregnancy in non-communicating rudimentary horn is a rare form of gestation that occurs due to the trans peritoneal migration of the sperm or the zygote. 6 Its incidence is of approximately 1/100,000 to 1/140,000 pregnancies.
7
When gynecological symptoms such as abdominal pain, dysmenorrhea, retrograde menstruation and infertility are present, non-communicating rudimentary horn can be suspected. However, the diagnosis is unlikely before the anomaly causes reproductive problems, and the diagnosis is usually made as an incidental finding during a routine prenatal ultrasound.
8
The first line diagnostic modality to investigate pelvic pathologies is transvaginal ultrasonography. 8 Yet, due to its sensitivity, the ultrasound detects less than three fourths of the cases, and this detection declines as the pregnancy advances. 9 According to Goel et al 6 , only 5% of the reported cases of rudimentary horn pregnancies were diagnosed preoperatively. The enlarging pregnant horn tends to displace the contralateral half of the uterus, making it difficult to demonstrate this uterine anomaly in the transabdominal scan. 6 A three-dimensional ultrasound or an MRI scan are more likely to determine the full delineation of the anomaly. The MRI has become the gold standard for the evaluation of congenital uterine anomalies.
When pregnancy occurs, characteristics such as the variable thickness of the rudimentary horn musculature, a dysfunctional endometrium, and poor distensibility of the myometrium lead to the life-threatening condition usually observed during the second trimester of gestation: rupture of the rudimentary horn.
6 In a study conducted by Goel In accordance with the case reported here, a similar case, but in which the outcome was fetal survival, was reported by Pal et al 7 in 2006. The authors also mentioned the difficulty of making a diagnosis by ultrasound. In that case, the diagnosis was made after a clinical abruption followed by a laparotomy, which confirmed the hypothesis of rudimentary non-communicating horn. 7 Since most uterine anomalies are asymptomatic, the diagnosis is usually delayed, often made through an exploratory laparotomy after pregnancy or due to uterine rupture, for example.
4
Furthermore, considering the decreased blood supply and defective endometrium in a pregnancy located in a rudimentary horn, missed abortion is commonly observed. If the pregnancy develops, it usually goes through the first trimester uneventfully, as the rudimentary horn is thicker than the fallopian tube.
6
On the other hand, several poor pregnancy developments have been suggested as a consequence of uterine anomalies. First-semester abortion and IUGR might be some of the outcomes caused by the abnormal uterine blood flow (due to absent or abnormal uterine or ovarian arteries) in cases of unicornuate uterus. Second-trimester abortions and preterm deliveries are also likely outcomes caused by the decrease in muscle mass in the unicornuate uterus and cervical incompetence. 5 In this case report, IUGR was observed during gestation, but it was not well-detected or diagnosed early enough.
As a result, post-term gestation and fetal death occurred. Thus, considering this rare anomaly and all the infrequent events caused by it, the case described here involves a post-term gestation with regular routine prenatal care until the absence of the fetal heart rate was detected on the 44th week of gestation; the patient did not present clinical instability, which was an indication that the uterus had not been ruptured, fortunately. Although it is difficult to truly estimate the incidence of the complications in a noncommunicating rudimentary horn pregnancy considering the scarce data available, and considering most cases described in the literature, 6 it became clear that the outcomes of the fetus and the pregnant woman in the case described here were unusual. Cesarean delivery and its risks are widely debated. According to Spong et al, 10 cesareans are primarily attempted to reduce the overall morbidities related to cesarean delivery. Previous cesarean deliveries increase risks such as uterine rupture, intraoperative complications (placenta previa, accreta, increta, percreta) or adhesions of the uterus, bowel and bladder, for subsequent pregnancies. Moreover, abnormal bleeding or trauma during surgery might be observed.
11
Nevertheless, physicians have to consider how long labor induction should be performed in order to avoid a cesarean section. 10 Studies have shown that women undergoing labor induction may remain in the latent phase for at least 6 hours, or for 12 hours or longer in 50% and 20% of the cases respectively. 10 After more than 12 hours of labor induction, there is much debate about whether the procedure should continue or to "rest" the patient with no progress. According to Spong et al,
10
when neither the maternal nor the fetal conditions are worsening with time, published trials allowed cervical ripening over a period ranging from a single dose to several doses over two days, despite the fact that this is still a common obstetrical dilemma. In the case reported here, considering the patient characteristics (young age and first pregnancy) and the fetal death condition, a prolonged and diversified labor induction was attempted to avoid a cesarean section.
In conclusion, class II müllerian anomalies are rare, with an estimated incidence of 1 in every 300,000 pregnancies.
12
Thus, although cesarean section avoidance can be justified by a very low probability of non-communicating unicornuate uterus, caution should be taken when uterine anomalies are suspected during the ultrasound pelvic examination in early pregnancies, as well as when IUGR is detected with no evidence of risk factors. Further investigations using threedimensional ultrasonography and/or the MRI should be considered to define the precise characteristics of the uterine anomalies. In the case described here, these modalities might have helped avoid the several methods of labor induction, including misoprostol, which leads to a high risk of uterine rupture, as well as fetal death and maternal hazards.
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